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SOLAR RADIATION INTENSITIES AT WASHINGTON, 
D. C., DURING OCTOBER, NOVEMBER, 

AND DECEMBER, 1914. 

By HERBERT H. KIYBALL, Professor of Meteorology. 

For details relative to the number and frequency of 
rditttion measurements and the method of interpolating 
reaclincgs to the air masses give.n in the headings of the 
table the reader is referred to pages 13s and 310 of the 
current volume of the REVIEW. 

[Dated Weather Burem, Washington, D. C.. Jan. 1% 1915.1 
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As stated in this REVIEW for September, 1014 
most of the solar radiation apparatus that had 

>st)), 

use a t  Mount Weather. Va.. was transferred a t  the end of 

Taum 7 .-!?oh r(tdiOtiOn intensilie8 at Ijitehingfqn, D. c., du9ing 
October, Norember, m d  December. 1914. 
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Septe.mber to rooms in the American Uiiivei-sity, Wltrsll- 
ington, D. C., where radiation iiivestigutions are now 
being conducted in cooperation with t.liat university. 
Advantage was taken of the unavoic1:tble intcrruption in 
the record to res tandardize the Marvin pprhclioniet,er, 
and during October and Noveniber dl radint,ion meitsurf- 
men& were made with Smithsonian silver-block pyrlwli- 
ometer No. 1. 

The American University (lat. = 3s" 56' N., long. = ii" 
4' W.) is on a plateau about 53 miles northwest of the 
United States Capitol, 4 miles northwest of t,he White 
House, and 13 miles northwest of the United States 
Naval Observatory. There are only a few scntt.ei-ccl 
residences within a mile of it in any direction. Bcy-ond 
this limit is open country to the west and south, much of 
it woodlmd, scattered suburban villages t.o the north, and 
the residence section of Washington to the enst and 
southeast. There are no manufacturing estnblislunm ts 
within about 3 miles, and the only steam railroad within 
a radius of about 5 miles is a spur over which freight c:ws 
are hauled at infrequent intervals. The universitr is 
therefore practically free from city influences, escep t 
with east and southeast winds, when the sky is apt to be 
overcast with clouds. 

The Marvin pyrheliometer is exposed €rom windows on 
the sec.ond floor of the College of History, 26 feet above 
the round, and 415 feet (127.4 m.) above sen leyel. A 
win f ow facing southeast affords continuous esposure to 
the sun from sunrise to noon, arid a window facing sout.11- 
west affords c.ontinuous esposure from noon until sunsct. 
The pyrheliometer is esposed on a shelf just out,side the 
window, but is protected from high winds by the wide 
window 'ambs. 

ventilating flue near the center of the building, 59 feet 
above the ground, and 451 feet (137.5 m.) above sen 
level. A nocturnal radiation instrunlent is esposed on 
the top of the same flue, and a Pickering polarimet.er cs- 

osed from a platform on the roof, is a t  about the same 
EeFht. 

n Table 1 are summarized the solar radiation measnre- 
ments made during the months of October, Novembcr, 
and December, 1914. Those for October 1 and 2 were 
made from the roof of the central office of the West,her 

A Cal t endar pyrheliometer is exposed on the top of a 
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Bureau, 3 miles southeast of the university, and a t  an 

The first readings a t  the university were obtained on 
elevation bf about 130 feet (39.6 m.) above sea l e d .  

October 21, and all subsequent readings have been made 
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In Table 1 the me? values corresponding to air-mass 
2 for December are lugher, and for November they are 
lower, than the corres onding norinds published in the 

table 3. These normals are based on observations made 
at the Weather Bureau, Wti&illgton, between 1905 and 
1910. 

The maximum radiation intensities for air-mass 2 in No- 
vember and December exceed the corresponding maxima 
obtained at Mount Weather in 1913. Table 2 siiows that 
the readings obtained on December 26 esceed. any liithcrto 
obtained in the vicinit of Washii ton with the sun at! 

the are not so high as readings that have been obtained 
at &adisoil, Wis., at an elevation of 974 fect (29G.9 m.) 
above sea level, or intermediate to the elevat.ions of 
Mount Weather and the Amcncrui University. Somc 
observations on tlie increase of insolation with clevation, 
published in the Bulletin of the M h n t  Weather Obserra- 
tory, v. 6, . 107, indicate that while in hazy weather, 

atmosphere contains considerable moisture, differences 
of from 500 to 1,000 feet in devution may cause scverctl 
per cent difference in railiation in tensitics, with an atmos- 
phere comparatively free froin dust and moisture the 
cffect of such differences in elevation is hardly appreciable. 

TABLE Z - M a ~ m u i n  solar radiation intensities. 

Bulletin of the Mouni; k eather Observatory, v. 5, p. 182, 

a zenith distance of 60 or more. I tie table shows that 

and especia f ly in the w m  part of the year when the 
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1 Hlghest observed at \V'ashlngton, D. C., previous to Dee. 26,1914. * Readinp on Dec. 26,1914. 
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Tile meteorological conditions on December 36 wcrL' 
conducive to an atmosphere unusually frce from dust, 
and .water vapor. Cold northwest winds out of an area 
of high pressure prevailed, antl the region from which 
they came, as well as that immediately surrounding 
Washington, was covered with snow that fell on the 24th. 
At 8 a. m. of the 26th the temperature at the Wcathcr 
Bureau, Washington, was SOB'., or -13OC., and t l w  
vapor pressure was 1.19 mm. At 8:30 p. m. tho tom- 
perature at  the University was - 11.5OC., antl the vapor 
pressure was 1.10 mm. According to Abbot the absorp- 
tion of solar radiation by the vapor content of tho atmos- 
phere indicated by this vapor pressure, with the sun at! 
zenith distance 60°, would not esceed 6 per cent. 

In Table 3 are given tlie readings on which the tahu- 
lated valucs for the A. M. of Deceniber 26 are based. In 
Table 4 are given comparative readings of Marvin pyrh-  
liometer No. 3 and Smitlisonilrii silver-disk pyrhelionieter 
No. 1. These were macle on January 7, 1915, the first 
favorable day for such rearlin nfter December 26. It 
will be noted that tmhe proba Y le error in the m m i  of 
scries of readbigs in either Table 3 or 4 is very snia11, and 
that the two pyrheliometers are in practical accord. 

* Annab of the Astrophpsleal Observatay of the Smlthsonian Instltutlon, v. 2, p. 130. 
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TABLE 4.-Coniprcrative readings of Smithsonian pyrklomCter No. 1 and 
Hmin No. 3. 
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Skylight polarization measured at a oint 90° from the 

(listance GOo, averaged 65 er cent in November and 62 

:dl nicwnirements made after i;he snowfall of the 24th. 
Tile ninsiniuin for November was 72 per cent and for 
Drcmiber 66 per cent. Coniparing these with the aver- 
ngcs ancl (le ,artures publishccl in the Bulletin of the 

16, it  will be seen that they are 6 per cent and 3 per cent, 
respcctively, above the average. The November maxi- 
mum is as high as any prevlously measured in Wash- 
inoton. 

%'lie above observations, taken in connection with the 
readings obtained at  Mount Weather, Va., in September 
1014, and published on page 520 of the current volume 01 
this REVIEW, indicate unusually clear skies in the vicinity 
of Washington during the latter part of 1914. 

sun and in the same vertical circle, wit P i the sun at zenith 

p'r  cmt  in December, PSC P uding from the latter month 

Mount Wrat r im Obscrvcttory, Volume 3, page 114, Table 


